bonding layer 13 of Ta and a lower electrode 14 of Pt are formed on 
the oxide silicon layer 12 in this order by using a sputtering 
method, and a substratum composed of Pt/Ta/SiO ( sub 2) /Si is formed. A 
first ferroelectric film 15 of Bi(sub 4)Ti(sub 3)0 (sub 12) is formed 
on the Pt electrode 14, and an intermediate buffer layer 16 of 
titanium oxide is formed on the first ferroelectric film 15. A second 
ferroelectric film 17 of Bi(sub 4)Ti(sub 3)0 (sub 12) is formed on the 
titanium oxide 16, and a ferroelectric film covering substratum 
constituted of three layers is formed. By arranging the intermediate 
layer between the ferroelectric films, asymmetry of the hysteresis 
loop can be prevented. 
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SOLUTION: The method of manufacturing a ferroelectric thin film 
device having a lower electrode layer 4, the ferroelectric thin film 
5 and upper electrode layer 6 successively laminated on a substrate 
comprises forming an oxide thin film to be the ferroelectric thin 
film 5 on the lower electrode layer 4 formed on the substrate by the 
physical or chemical vapor deposition, forming the upper electrode 
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ferroelectric thin film 5 in a less pressure gas atmosphere than 
latm. in a heat treating step. 
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iSSfcLTli. 4 0 0 ft CULb6 0 0 e COT^mLv\ 
[0 0 5 1 3 £ft. MOCVDSti^M^^lft 
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b i mmz^xmtLtim^ b i m^t^im 

(Sr/Bi/Ta=l/2/2) fcJfl/CTOLTl* 

SttMttEjWL<#fcLTL4-»fc. fit, 
fc^JHttfcKW*iltffc^B!*>B i «IM3 0m 

SiJ8tf)B iO»Jft^ LTii, Omo 1 %lXh3 0mo 

[00523 ±iem 1 <0^t^»«Jt«Wt UT , ± 
^E^S#fflM*T-6 0 0-7 5 0°CT«fi|^^L, 

m i comtmm t±<nm^<^xhh. 

COO 53] HI 2. HI 3, &tfBl4tt, £tf)Jt$8 

i <7)m&nwm.b mmz , h i ics*-*-* >r r<7)* -v ; * v 
?fc*ri/c &»<oy-**r7-ig»*MifVt % epjirt 

[00 543 HI 2te, »03M^ffiP rem*?*?? 

jyxhh. fmws&ffi&T-tzb. 730°c^ttcc 

P rffiligflMcS^U 7 0 0*CtlTTt±2 C/cm 

*\xrtftmz'b2^m£%&. misit. otec 

ffQti, HI 2toSLfcPra;|^tJ:3fc, J&2&JM 
i&&7 3 0*C*J»fc:, *WaT«Mte**fc««£» 
izWMLX^h. 

[ 0 0 5 5 3 Hi 5te, 3 VEpJPB#^^a^H*H- 

5ox;T^44fffci«pf-py-^«aBifliJnu, 6 00 

[ 0 0 5 6 3 ^WJ^-iiW>-7°^<7)^^« 
7 5 0 'CXU&gkftCOJzZ $^500-900n m"C* 

0 , BMm&Bzi 0 or^^^yc;* £#2 00-5 



[00 57]^ #Jt«fc#J^-&Wvr;U^®i$ 

mmmz-o^x. x&mmzx &&ik&$$muzi& 

g^^6 5 0 9 CW±T'i2SrB i 2 Ta 2 0 9 <7) 

zifc&ttoxwziiK mm&&6 0 o o c^#t'iiBH 

[0058] EU:<0 J: 3 C, 3 fc^aiEE+T 

^JMXmSrtf^Mit^Tli. M9iM#7 3 0T; 

y-?TO<oJt*#«fc*u ^»tyatffiffl 

«{^7 3O^Xh^fft50®*^gT'fc&. ^^XiC^ 

g&g- z 5 o o °c & x tzTif tzm&x ^ Pr mmf 5 
QmeoM.mm-'mi&tmz. v-?n%i<7>®±i> 
mix* h . ztiiz x o , m.w&9mmi 6 so °cot 
r&ismfM* y * Lx-\-ft%mm*nt>ti. f r am 

bte&.&tz. mmicomm^mmx\±, ^m.^<n 
w.*.it*m\Lx . mmimm^mmt. frapwut 

[0059] £JlTs *^C<fc^^2O||jjSc0f^t'O 
WT. H®^#BSL^^%i^0^i,. H16(i, *%Bfl 
tcJ;|>^2c7)^|^SIT'^.&^l:^ : E V*>l(Dm 

B$imfflX'$>&. hi 6i^-t±atc *^ife^ffi^ 
mmte* ^ y -fe/Hi . % 1 y a ys^ 54^ 
±cc s^f ®^ai®?€iBi 3 9 £ s y- h^M4 0 1 s 

^2^m^M«M^4 it, --K'jy'javy- 
K«4 2fc, /l^ffe^^4 3, 4 4, 5 1, 5 2 t . ^ 
^yg!53y^^bT7^4 5fc. TiNA''J7^^H 
46t. PtT^«®4 7^. ^m«^M4 8i:. P 

tr>-M849fc, Ta 2 o 6 AyrtesyK5ot. A 

1 t'-y h&5 3k£ffilX^&. 

[00603 mz. zKVftfflmx&j ^comt^m 

[006 1 ] HI 7 (a) tZifctXltZ. Xj-v+mV 
yy'Jx? $-^Q<7)M O S F E Tm^XMiZ X 

f^, »CMP (Chemical Mechanical Polishing) 

[0062] iftz, HI 7 ( b ) IZTjk-tJ: d 43, T i N 
>N'yT^^;UM4 6$r^nox^>/^^CJ; 0 
Onmtfcff Lfc&. PtHE^4 7^^^Xy^y^^tC 

j:om@i oonmmmtxTMmmt-ti. z\cdt^ 
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W±tC. ^m^B^4 8hfCSrB i 2 Ta 2 0 9 
** s SBTO?iffi|?r^B5t-ri,I^3^MOCVD^(Z 

xtffi uzm tThMxwM'm-tz . 

[00 6 3] MOCVDSti^Ml^Mtl^ 
8' i P t TSili4 7 T i NA'iJ 7^ ^/H4 6 ^ 

X. 3. 0,um;ft<^*£££jDXLT, Hi 7 (b) £ 
tk^J: 5 "tf>. K^Xvf-^CJi. ECR 

r C 1 2 1 C F 4 1 mm&lfX. P t T£frt^#C 2 F 6 
t C H F 3 1 C 1 2 h 0fife/fZ> N T i y TV 

[00 64 3 i^fc, HI 7 (c) t^TJidt, J8S¥3 
0 nm<0Ta 2 O 5 A'y7f^fK5 0£&^Xy\ , «/*& 
Srffl^T*8[L. «gVv*\ if«l5 IkLXWLW-l 

5 o nmo^y 3yig{^$-^^c vD^crmm 

h'5-fX'y^y^SrMvvT. 2. 0junr£?)z?y 

[00 6 5 3 Jfefc, HI 7 (d) K^iaC JBU¥l 
0 0 nm^P t±$mm : t$i93P>XJ+y ?felz£ 
U &tt^*hyy^57^|fetH5>fx v ^y^i 

m^xi]\ixixyu-hm4 9tLttk. rtas^ 

l^T 5 To r r<7)SM?ffl^4»T6 0 O'CT'3 O^fSJtf) 
£f&9 S B T O M«fflii^i i 0 ^S^^mT^T'^ 

tz 9 ttz, $hTom<7)?mitm'xLLtztz*>, 200 

[00663 f «tt, ^aTOftiftfflc J; 0 c v d& 

tt'-y h*85 3£»JifcU El 1 6£3fL££ a &3$i§B« 
[00673 i<OJ:afcUTiBftL]tM»W#^ty-fe 

y v-mzzm^ ^xfflfe l 

Ecli30kV/cm(0. 6V) oMtmbtlXti 

*)+ msmm^^is? tix+tt%mmmzzti 
rz. &tz. mmE3vx'v-?nfiii<Dmi*. 5x10 



- 8 A/cm2r$>9. mm#*wi/?tix-\-tt 

[0 0 683 Hl9«i. €J±3V. MiMHzOA' 
vYLfz?77X'foh. 2x1 0"lM?/U9#fli£*K 

[0069] JJtT, *»!!Bfc:J:*»3<0lttt^8SJBfc:o 

X'li . ±IHm 1 v Sg'f^^f * !> 

t'xvxx h n yf->7 A ^ y ^ - h M o 

CVDftifflV^ <I^ffM£;U\V 9*7 

k ±iam 1 om&mwi w&<m 1 tc^TJ: a 
[ 0 0 7 0 3 ft. ±iem 1 commnmrnt mmiz, n 

§2^ 'J 3 ySi 1 OH^C s 20 0nm^yija 

>&&tite2^ »'3 0nmOTai3, J?3#2 0 
0nm«0Pt&4£jgj£U -il^3^€^»ffMS 

[007 1 3 ifcfc, .roamit. Wyfm&m^ 

x. mmmwkxfo&^x-?xx boym^y^u 

[00723 X^'y^&t U7^hDy^\' 7 ^ 
Ta^!fe$rM^UT^L^M^^-y y hfrffl^ 

?t. z\<w&mifc?-y«/ hcom&iitit, s r /Bi/T 

aOT/PJfc*«l/3/2-C*^fe. Zcotmfaf-yv 
h&m\>X+ Ar (T/Ur/y) #Xb%J&*lXX%&0 
2 ^t^I^'x^H^tCT. XA° y^gr 

^(i. Ar^^O 2 ^'Xt^0ufLfiJ:t^Ar^X^2 
00 s c cm, O 2 W2 00sccm>U 
rt^ftKOE* BmTorr tegffiB IWfe .13.5 
6MHzWilMl*WA"7^yN"7-Jl kWt U 

^ra^ED*>s^ia^^4 0 0 < c^is^L, 

[00733 Z<7)£o IzLXMf&Ltzt'AVAXbuy 
l-V&fyfU- hm&fc.^XcoxtiL®mz£ &&gh 

tt^fpffi^^m. m^uyx^j^ vmm.<7>*m&ife& 

(SBTOt-^) *m 

[0 074 3 t^c. d«7)b'>i-exxhny^»7A^y^ 
Is- hBmtZ'O^XnMf&fttimmE PMA (Electron 

Probe Micro Analysis) C«fc|)*M#tfp7)ife8L Sr 
/B i/Ta*MJt(i. Sr/Bi/Ta=l/2. 4 
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/2x*h->tz. 

[00 7 53 Z<7)&. ±M<T)\C^XX hnyf-^A? 
y?U-hmm±l,Z. EB (electron beam) 
±9. H@2 0 0 nm^Pt±$l;^6£-?X?!!*L 

[ 0 0 7 6 J <KC. BfcS^ffl^KT 6 0 0«CCMfcL 
T . 3 0 ^Sl^^uiXSSrtf EffiOfo 

§v*O#*£E?J#0. l-760To r rCDffifrC. £ 

[oo77]^, znmmmm^Tcomymzfto 
fmmmmz. i ^ej; ym^ABjinfflft^x-fm 

tfx-thwhh. ttz, mmmvmt lxm, mm 
[0078] iPXtnxuizx o , mmm$s&<?>#A& 

[00 79] 02 Hi. ±.x£<7)$mxmz£ 

v&^htzfmmiLnm'xwmn^xxmfitm* 
&tmmm(o. i, i, 3, 5, 10, so, 760 

Tor r(7)7S^) ^^MIlX^KSI^ffl^.^^ 

tfxmMztfi-&®im¥mzv?t?77T*>&. m% 

X, &ft\cr)V~ \»^"7-0fSSrfflV^T. EpJnmE£3V 
atff^^tM, fcfc* ii^fXE^O. IT 

f$m^44£«T'#&#^^T\ El 2 ltf) 

[0080]H20 ii, ^Slg^'xJSic^tt^M 
tf>S@#@ P r <0 2 te<9 2 P r 7 T£ 6 . 

2 P r ffite. .WflI^^#HM^^/Mffi^^5 
Torrti^^O, 1 7juC/cm 2 fcV^fc#f& 

-rmnmm&EcnmzTF-fyyyx'b*), etm^E 

5To r i"C&fck&-?"0*Su 3rfc. H2 0&1/[12 

&£<7>ii. ^fLmwyr/^M^^^gSP^ ( 3® 

J9r) T'SUS^tf^^lg^SfffiSr^tO-C^S. 

[ o o 8 1 ] m2 2fi. ±m?>mm&<mtmwm 



flc^tt^i-t^-rU^fflSTftO. H2 2i3fc'V^ 
(a), (b), (c). <d), ( e ) li**Vf*lGl 
fl[l€£E£5 0kV/cm, lOOkV/cm, 15 Ok 
V/cm, 200kV/cm, 250kV/cmtM 
Stf£k#<^tXf-l>i'**it£T'& i 9> 1^2 2 (f Hi 

HJ±# lOOkV/c ml2Lktf>t> <W«\ h X-r ] J 
fM^l'-^LTia^ -liiti. EPME^'lOOk 
V/ c mia±Ti£i^4t&#&*Q I/O *6 £ k fc 
Z\<7)Ztfr$>, mn%J£tfl 00kV/cm 

[ 0 0 8 2 ] H2 3fi. ±^<7)SJtxmC<J: ^hflfz 

(0. lTorr. lTorr, 3Torr, 5To r 
r, lOTorr, 50Torr, 760Tor r)^) 

mift£i0^^2 6 ( d e g ) X'h 0 . fSMKimmuK 

$*/fx&ji iz-o x x ®vm& otK&iiLWzmiz ex 

^H^tW. *LX. M2 34«. SBTO ( 1 0 
5 ) , SBTO ( 1 1 0) , SBTO ( 0 010) , SB 
TO (200) , SBTO < 1 1 10) . RtfSBTO 
(2 1 5) tiSrB i 2 Ta 2 0 9 ( S BTO ) t,zX -60 
tJffcf-^. ^-Ta0^^ffiTaO^^J:|,l5|^»fh•-^. 

s iiiS/yayaHRtiilUifftr-^, PttePtTSff 

%mz±&®$xV—? , B i 2 P t (2 1 0) iiPtJR 
(T^m@) k B i fc:&*&£fl:LT£jft3*lfcB i 2 P 

Pti (TM) kB i k^^LLT«$^B 
i 2 P t <7)^-^{iT E MSa^COlS^ 1 0 n m&Ttf>r 

[ 0 08 3 ] 02 3tCj:il{f. 3Torr-50Tor 
r^i>OTiiSBTOi7)^^ B t*-^ (SBTO (10 
5), SBTO (110). SBTO (0010), SB 
TO (200) , SBTO ( 1 110) , SBTO (21 
5) ) tmtlXti*). 0. lTo r r&tA'lTo r r<F> 
kOT{iSBTOt.°-?li3r<TaO<0t:-? (d-T 
aO) iftRtlX\*&. -fLT, 7 6 OTo r r<Oi><OT 
ii. S B TO f-^ «t:7o - FC^o TiJ •) , T 
* )vy r x 7 -< 7 ttmzto X V •> h t> O k # X. ^^1^ . 

•t^t>*>. 3Torr-5 0Torr^tli^ 
mjtk^oTfeO. 0. lTor r, lTorr, W 
7 6 0To r T<7)^X\^mt£^WW^X%^ 

fcynk&^o 

[0 084] ^^XH@^^^^zJ;n^. Mfi 
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r r 0)ftm£&^X , SBTOh*— ^ hfl 
tzZbtfbfrh. 

[00 8 5] ®2 4te. 5To r rig^#IS^6 0 0 
ST) (C, tff3V, M^lMHz^/k*£EpJnL 

77T"^-g» 0 2xi0 11 ^?;l^#@®i£f£*>Wmm 

[00863 ±u<7y*$mco&m<7)tifr)ffl&ii. mm 
xm-h^x. mwmsi&t: e o o°c-fet txmmn 
m%m*mz^ik^x<mLtzmmm.^m% 
w&wmTiz-o v ^x mm t tz . 

[0087] J^0iij!PIXmfc:*5^-C, 

ff-^/i^o^T^t^. ten. *mm<7>&mx' 

it, mmW&0)#ZEfi*5To r r-feb LTM 
mi&&Z550°C. 600°C. 6 5 0 , Cfct^t»<0 (f& 
XiSIM 3 0^181) B^#S!^#XE*f£7 6 0 
Tor r-fetLXmm&&t:6 8 0'C, 7 0 0°C, 
7 3 0°C, 7 5 0°C. 8 0 O^h (3&MB*f§l 
3 04HSI) ^8»j-y^^iU,:, =Sr*$. £ 

[ 0 0 8 8 3 M2 5te, 

@P r<02f£<7)2 P rm&7jii-y ! 7'7X$>&. #HM# 
X©]*i5To r r— fec7)i>COX'l±mmiftM6 0 0°C 
W±T2 P rfcl 5 A£C/c miJJU:^^^^ 

ft.T^*^k3W3&»*. ztitzftLx* mmfmncotf 

7 6 OTo r r — feb Ufcfc^tt, $$MBJS&&* 
7 5 0 4 CT"t»2P rfit#U 5 C/c mHCjg LT&£ 

[0 0 893 02 6 ti. iis^fyr;^^. ^# 

OO-CfcLfcitf) (d2 6 ( a) ) fc, Mt#H^# 
^760Torr^t LT»1KJ 7 0 0 
rtLfetco (H2 6 (b) ) fcfcowt. Pt±gpm 
&#0j££ftT^&i^#tf)SEM (mT»tii) 
eSBTOIft^iTORMftUJtgSRr**. H2 6 
V^il^y7VPi>2Pr^l 5;/C/cm 2 
ffi®X'b&tf. ill»^ffj]^5To r r-S 
£ LX £6 0 0°CtLfzi> Wfttf. S B T O 



mOT) . ^®^tnodi*^<™t\ mtifzmm 
mmw%*cnfmm^fo^xmsLix&&. -wt 

[0091 ] ^fe. ±iem3cOHJSc7)^Tti, ««1 
I^io(tS#fflM^£E^^0. lTorr-760 
TorrtLfc^ .rftSrO. 5 To r r5fejSt£-$-*i: 

iki-&mfatffrt>tit:. z.tLt><nzbfrt>. mmxm 

IZtel-f&WWf&fA&bLXte. 0. 5Torr&±2 
OTo r rJJTWJf* U\ 

[ 0 0 9 2 ] ±iam3^^SS^MT-{i. m^m 

mzn^t:i>e>iz^xmm<oft&tfnt>titz. 
[00 9 33 &fz. A'1-yfmzxzmiVfamm ( fx 

m (f&msiSL) tz-o^xmtLfztm* mm^m^25 

%~>x tt\i\ ±®mmBm&(nmm< l z£ K>si^m 

hb. Ttmm^w^-^^ <mtt<^\ z 
mm^m (^m^m) ttxa. 2 5o°cw±5oo-c 

[0 0 94 3 tfz. AJ*v?miZ£VM&LZtirzm\®B 
mm (t'^7^bDyWj'^^MI) cob 

(Sr/B i/Ta=l/2/2) HZtfLXttLX^ 

ib, ±Bmffim&wm&x&m&(kttt+ftb 
it¥mbtt( l zm-&mivm!&e>B i «i^3 0m 

o \%ZMLhb. &mmmff£{kLXL£~>tz. Z 
tlt>0)Zbfrt>. MOCVDmi£*9ffi&ZiVfzMim 
WmcoB icr>m$&bLX&. 0mol%W±3 0mo 

[00953 w±<7)± ±.mm3<nmmmm<7)h 
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X, 5lilW«jL *BTOk*^K-C&fciO 

X'fo%>» 

[00963 ttz. ±3&30&ffi0&1B*mrC* ± 

^El: 5 T o r r . ^aa^g^ 6 0 0*C. ^Jf8# 
ft^<0*mfcLTSBTO (SrBi 2 Ta 2 O g ) £ 

m^tztK mmztLt,zm%.zti&i>coz'i±%<. sr 

B i 2 Nb 2 0 9s S r B i 2 (Ta. Nb ) 2 0 9v Bi 4 
Ti 3 0 12s SrBi 4 Ti 4 0 15> SrBi 4 (T i , Z 
r) 4 O l5 , CaBi 2 Ta 2 0 9% BaBi 2 Ta 2 0 9s 
BaBi 2 Nb 2 0 9 . PbB i 2 Ta 2 0 9 ^MlWI, 

[ o o 9 8 ] . ±§ am i msm 2 <r>%mmmx 

te, RflSf^fl&otfjftfc, MOCVD&XJix;\>?£ 

^ MOCVDS»CVDSfOft:Wfa^ffl 
[00993 

immwmmz&^x. mmcommwmmttn^m 

I?:ffMU^«IISaT. lmffiOffi^tf 
xE^#ffl^zTim«I£»tl> - 1 K J: 0 . 

[ 0 1 0 0 3 S fcfc, *&tyCD$mfimX'te. 6 o or 

[o i o i 3 &tz. *micD&mmm®m?co$mj3 



xmnmmts ^my&wmmxz . mmnnx^m 
lx\^cox\ £*)i$®m*T'U xcommtmmx^ 
h. 

im 2 3 m i cr>m&cr>&m<omkmmmco?&w% ( r~ 
-}v) *mz%\^<r>xnmfoz±m&&<nmmm 

M£7jki-mx%&. 

1033^1 ^mmmm^m^mmmcoBMm ( r- 
->v > * j* i,t&&<7> xrnmmz x & mm.mmm& 

[053^1 co^M^^B^^mr#^^«» 
im.izm-hmm^ c^it^TTs-ty^yx'ht . 

[^6 3 n i eom^comm<r^mmmm^mi$m 
i&mzn-t t wmm%& s w^^^tr ? y xh 

[07 3mi ?>%mmm<mmmmmm^mm 
mzM-ttm&ft&p r<mft£7fit?57X'hh. 
[08 3 m <omfo<?>mmc?mmmimmm=?<?)m\m 

[09 3^1 commmmco^mm^mmmTmmm 
mzm-h wmms. a Q^m^^t?? y x-h a . 

[laioi mi^mmmm^mmimmm^^ 
%f&%7jki-fflX'h&* 

yyx*hh„ 

[01 2 3 lt»liiW^«W 

[0i 33 )tw\(rmmwmm%^mm:m.izn 
[0143 mmnmmmm^mm^zn 
[0153 Jtwj^i^m^MS^^Ma^^^ 

& 3 VQ]JDB#^ y - 9%Wmtt&fFCt?J7-Vh 
[016] *^(Cj:*^2<0|life<?)^«05im«f*^ 
[ 0 1 7 ] If? 2 ^HSfe^^^l^m^ ^ U OMJtX 

ucn-m* ^-tmrnrnx-h h . 

[0181 »2<^Ot<0^J»(0SBTOa«W*^*U 

•f^^yx-hh. 

[01 9] Sl2^|Ufi<7)^^SBT03g^^^ U 
[02 0 3 ^3<7)^Jfe^^^i^m^^T^^M 
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[02 n M3cDmmnBMcommftmmm*(?)?m 
[02 3] m3<7)m&mmcos bto^d^bii 

[El 2 5 3 ^3^^^®^l^ig^liMS^^ 
IMC^^SWP r 02fg<7)2 P rfi|cO^<b$r 
^5 7^^. 



[[32 6 3 ^3 nmi&wmmw sbto i»<ois w# 

1 Silt 

2 S i 0 2 
4 Tg&* 
5. 48 

41 m 2 m^m^mm^mm 

43. 44,5 1,52 
4 5 -X^'JgBny^hT^ 

47 r^mm 

4 9 

54 ^l^mMxUnyi 
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